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摘  要 
钙结合蛋白是日本血吸虫生长发育不可或缺的蛋白，执行着非常广泛而重要
的功能。本研究在课题组日本血吸虫体被表膜蛋白研究基础上，利用 PCR 技术
克隆了中国大陆株日本血吸虫 66 kDa 钙结合蛋白（SjIrV1）编码基因的 cDNA
序列，BLAST 分析与菲律宾株日本血吸虫 SjIrV1 cDNA 编码序列一致，荧光定
量 PCR 分析表明该基因在童虫和成虫期不同发育阶段均有表达，其中在 35 d 和







的特异性 IgG、IgG1 和 IgG2a 抗体，且 IgG1/IgG2a 比值呈下降趋势，同时诱导
小鼠产生较高滴度的 IL-12p70 和 IFN-γ细胞因子，说明 rSjIrV1 免疫小鼠后诱导



























Calcium-binding protein is an indispensable protein which performs extensive 
and important functions in the development of Schistosoma japonicum. Based on our 
primary study on tegument surface proteins of S. japonicun, a cDNA encoding a 66 
kDa calcium-binding protein of S. japonicum (Chinese strain) was cloned, sequence 
analysis revealed that it was identical with that of SjIrV1 of Philippines strains      
S. japonicum. The expression of SjIrV1 were detected by Real-time PCR, using 
cDNA templates isolated from 7, 14, 21, 28, 35 and 42 days worms and the results 
revealed that the gene was expressed in all investigated stages, and the mRNA level of 
SjIrV1 is much higher in 42 d female worms than that in 42 d male worms. The 
cDNA containing the open reading frame of IrV1 was subcloned into a pET28a (+) 
vector and transformed into competent Escherichia coli. BL21 for expression. The 
recombinant protein was purified using a Ni-NTA purification system, and confirmed 
by high performance liquid chromatography (RP-HPLC) and tandem mass 
spectrometry (MS/MS). Western blotting analysis showed that recombinant SjIrV1 
(rSjIrV1) could be recognized by the S. japonicum infected mouse serum and the 
mouse serum was specific to rSjIrV1. Immunofluorescence observation exhibited that 
SjIrV1 was mainly distributed on the tegument of the 35-day adult worms. ELISA test 
revealed that IgG, IgG1 and IgG2a antibodies are significantly increased in the serum 
of rSjIrV1 vaccinated mice, and partial protective effect with 12.25% worm reduction 
and 34.07% liver egg burden reduction. Immunization with rSjIrV1 inducede a mixed 
Th1/Th2 response in which Th1 was dominant. The response was characterized by a 
reduced IgG1/IgG2a ratio and elevated production of cytokines IL-12p70 and IFN-γ. 
The study suggested that SjIrV1 might play an important role in the development of   
S. japonicum. 
 

















英文缩写 英文全称 中文全称 
Amp Ampicillin 氨苄青霉素 
APS Ammonium Persulfate 过硫酸铵 
bp base pair 碱基对 
BSA Bovine serum albumin 牛血清白蛋白 
BPB Bromophenol blue 溴酚蓝 
cDNA Complementary DNA 互补 DNA 
d day 天 
DAPI 4,6-diamidino-2-phenylindole 二脒基苯基吲哚 
DEPC Diethyl pyrocarbonate 焦碳酸二乙酯 
EDTA Ethylenediamine tetraacetic acid 乙二胺四乙酸 
ELISA Enzyme-linked immunosorbant assay 酶联免疫吸附试验 
g RCF, relative centrifugal force 相对离心力 
h hour 小时 
HRP Horseradish peroxidase 辣根过氧化物酶 
IEF Isoelectric point 等电点 




Kan Kanamycin 卡那霉素 
LB Luria-bertani culture medium LB 培养基 
M Marker 分子量标准 
2-ME 2-Mercaptoethanol 巯基乙醇 
mg milligram 毫克 
min minute 分 
mM Millimol 毫摩尔 















英文缩写 英文全称 中文全称 
ml milliliter 毫升 
mol mole 摩尔 
mRNA Message RNA 信使 RNA 
NC Nitrocellulose filter 硝酸纤维素膜 
NCBI 
National center for biotechnology 
information 
全美生物技术信息中心 
OD Optical density 光密度值 
ORF Open reading frame 开放性阅读框 
PAGE Polyacrylamide gel electrophoresis 聚丙烯酰胺凝胶电泳 
PBS Phosphate buffered saline 磷酸盐缓冲溶液 
PCR Polymerase chain raction 聚合酶链反应 
rpm Recolution per minute 每分钟转速 
RNA Ribonucleic acid 核糖核酸 
RT-PCR Reverse transcription-PCR 反转录-PCR 
SDS-PAGE 
Sodium dodecyl sulfate 
polyacrylamide gel electrophoresis 
十二烷基硫酸钠-聚丙烯
酰胺凝胶电泳 
s second 秒 
Sj. Schistosoma japonicum 日本血吸虫 
Sm. Schistosoma mansoni 曼氏血吸虫 
TEMED N,N,N’,N’-tetramethylenediamene N,N,N’,N’-四乙基乙二胺
TMB 3,3’,5,5’-tetramethylbenzidine 3,3’,5,5’-四甲替联苯胺 
Tris Tris-(hydroxymethyl]aminomethane 三（羟甲基）胺基甲烷 











































国 2011 年血吸虫病人数达 286 836 例，与 2010 年相比减少了 11.97%[4]，全国血
吸虫病疫情总体上突破了近几年疫情处于平台期的状态，特别是急血病例数和耕



























图 1 血吸虫生活史 
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图 2  2011 年全国血吸虫病疫情分布图 
Fig. 2 The epidemiological status of schistosomiasis in P. R. China in 2011 
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